INTRODUCTION
The compressive strength in commercial unidirectional carbon fibre reinforced polymers is often less than 60% of the tensile strength [1] . This often makes the compressive strength the limiting design factor in large composites structures that are loaded in bending or compression.
Today it is widely accepted that the dominant failure mode in most commercial unidirectional polymer-matrix fibre composites is localized plastic microbuckling [1] [2] . In the early models by Argon [2] and later Budiansky [3] the shear modulus, shear yield strain and fibre misalignment were identified as the main factors governing the compressive strength. These models are based on the assumption that initial misalignment is uniformly distributed in a band of infinite length. The fibre misalignment, however, is roughly Gaussian distributed as shown by Yurgartis [4] , when describing a tool for measuring fibre misalignment. Another method for measuring fibre misalignment has been proposed by Creighton et al. [5] using an automated image analysis procedure to determine 2D fibre misalignment. Even though the method proposed by Creighton et al. is faster than the Yurgartis method, typical analyses are reported to take up to 3 hours leaving room for improvement.
NOVEL IMAGE ANALYSIS PROCEDURE
The Yurgartis method works in planes sectioned in a small angle of approximately 5 deg. to the nominal fibre direction, as shown in Fig 1. Thereby circular fibres appear as ellipsoids and their orientation is derived by measuring the major and minor axes. Similar to the method proposed by Creighton et al., the new procedure, presented in this work, works in planes parallel to the nominal fibre orientation in which fibres appear as elongated objects. Such planes are parallel to the xy-or xz-planes, as shown in Fig 1. A digital micrograph of the plane of interest is captured at 1000x magnification, divided in several evenly spaced, squared domains and analyzed one at a time. Using 2D Fast Fourier transformation a noise filter specific for each domain is built and used to isolate the fibre pattern. When the fibre pattern is isolated it is evaluated against a threshold value in order to obtain a black-and-white image, where the fibres are isolated and appearing as white objects. These steps are shown Fig. 2 .
Fig. 2: Steps in isolating the fibres as elongated objects. (a) domain of a digital micrograph, (b) fibre pattern isolated by filtering with 2D Fast Fourier transformation, (c) fibre pattern evaluated against threshold value so fibres appear as isolated white objects.
When the fibres are isolated as white objects the least squares method is used to determine the line which best represent the orientation of each object. The inclination and location of each line is then stored for all objects/fibres in the active domain and the next domain is analyzed.
There are a few parameters controlling the applied filters which can vary from micrograph to micrograph depending on contrast and noise etc. These parameters have been investigated in a parameter study in order to show the robustness of the proposed method. It is found that adjustment of the parameters can be necessary in order to obtain good results. There are, however, easy guidelines for adjusting those parameters keeping the robustness of the method intact.
Having the location and orientation of each analyzed fibre available various results can be extracted from the data. Using designed micrographs with known misalignment distributions it can be shown that the proposed method is more precise than previous methods. It is also important that the proposed method is much faster than the previous methods completing typical analyses in less than a minute without compromising robustness.
